High pH level in Egyptian sandy calcareous soils (soil of Sedmant Al-Gabl -Beni Suef Governorate) led to fix the soluble phosphorus to insoluble form such as tricalcium phosphate. In this study, two grapevine cvs Early Superior and Superior were treated with phosphorien as a source of phosphate dissolving bacteria "Bacillus megatherium" at 20g/vine once, twice or thrice addition for three consecutive seasons namely The study showed that, vines treated with phosphorien significantly increased the leaf area and shoot length especially in the third season. Application of phosphorien resulted in a significant effect on leaf mineral contents especially NPK as compared with untreated vines. Neither Superior nor Early Superior showed significant differences in magnesium contents for the three experimental seasons and calcium for the first and second seasons, whatever the number of applications.
INTRODUCTION
Grapevine is one of the major horticulture crops throughout the world. While grapevines are cultivated on approximately 8.7 million ha worldwide, with a total world production of over 678 million tons of fruits per year (F. A.O., 2012) . It is well known that vines have great adaptability and thrives in wide range of climatic and soil conditions (Bacha, 1986 and Allewldt et al., 1990) . Moreover, grapes are grown successfully in new Egyptian reclamation soil. Superior and Early Superior cultivars are newly early in ripening season grapevine CVS.
During the last fifth decades the reclamation and improvement of new lands in Egypt is an absolute must to face the ever-increasing demand of the growing population. One of the most important main problems of Egyptian desert soils is high pH level, led to fix the phosphorus under insoluble form such as tri-calcium phosphate (case of Sedmant Al-Gable-Beni Souif Governorate).
Microorganisms can stimulate, inhibit, or be without effect on root growth, depending on the type of microorganism, plant species, and environmental conditions (Marschner 1995 and Fusseder 1984) . From this point of view Bowen and Rovira (1991) classified the soil microorganisms into two categories in relation to their effect on plant growth  Negative (detrimental) : such as root pathogens, subclinical pathogens; detrimental rizobacteria and cyanide producer.  Positive (beneficial): such as rhizobia, mycorrhizae; antagonists (bio control) of detrimental microorganisms; hormone producer; plant growth promoting bacteria. It is well known that phosphate dissolving bacteria "Bacillus megaterium" is classified as beneficial bacteria, and it is widely used as biofertilizers. Phosphate dissolving bacteria are a group of beneficial bacteria capable of hydrolyzing inorganic phosphorus from insoluble compounds. Psolubilization ability of the microorganisms is considered to be one of the most important traits associated with plant phosphate nutrition. It is generally acceptably that the mechanism of mineral phosphate solubilization by Phosphate dissolving bacteria strains is associated with the release of low molecular weight organic acids, through which their hydroxyl and carboxyl groups chelate the cations bound to phosphate, thereby converting it into soluble forms. In addition, some PSB produce phosphatase like phytase that hydrolyses organic forms of phosphate compounds efficiently. One or both types of PSB have been introduced to Agricultural community as phosphate Biofertilizer . The positive effects of applying phosphorien as source of phosphate dissolving bacteria were attributed to its effect on dissolving the tricalcium phosphate and facility its absorption by plant root (Chen et al., 2006 and Malboobiet al., 2009 , Gunes et al., 2009 .
Boifertilization for fruit crops has called the attention of research workers particularly grapevine growers and it has become in the last few tenth years a positive alternative to chemical fertilizers. It is well known that biofertilizers are very safe for human, animal and environment (Gaur. and Gaind (1999) , Delas (2000) Igual et al., (2001) and Carvajal-Munoz and Carmona-Garcia 2012) .
This study focused on the response of two early in ripening season grapevines CVS Superior and Early Superior to the treatment of phosphorien biofertilizer as a source of phosphate dissolving bacteria "Bacillus megaterium" once, twice or thrice application for three consecutive seasons 2012/2013, 2013/2014 and 2014/2015. the first season of study, sixteen vines uniform in vigour from the two tested grapevine CVS Superior and Early Superior were selected. The selected vines received the common and normal horticulture practices that already applied in the vineyard, namely 210 kg urea (46% N), 250 kg/fed calcium superphosphate (15.5% P 2 O 5 ) and 200 kg/fed potassium sulphate, as well as irrigation, hoeing and pest management were carried out as usual.
Plant material:
The selected Superior and Early Superior grapevines were 7 years old at the start of experiment. The chosen vines were trained according to cane pruning system using Gable trellis system. Winter pruning was carried out at the first week of January in the three experimental seasons. Vine load was adjusted to 66 buds per vine (6 fruiting cans × 9 eyes plus 6 renewal spurs × 2 eyes). The planting density was 2 X 3 meters under drip irrigation system was followed in this vineyard.
Soil characters:
Sedmant Al-Gabl, where the present experiment was carried out, is new reclaimed area at the bored of West desert Samosta District, Beni-Suef Governorate. Physical and chemical analysis of the vineyard soils was conducted according to the procedures outlined by Chapman and Partt (1961) and the data are shown in Table (1) . 
Experimental work:
Preliminary studies were carried out during one season before the present study, in order to justify the suitable phosphorien dose. From the recommendation of Ministry of Agriculture of phosphorien suitable doses of fruit trees four doses of phosphorien 10, 20, 30 and 40g/vine (each g contain 10 8 cell of phosphate dissolving bacteria variety phosphaticum) were tested on grapevines under similar conditions of the present experiment. The obtained results confirmed that, the dose of 20 g/vine is the more adapted and suitable with grapevines needs. This means that all selected vines received phosphorien at fixed rate namely 20g/vine. This experiment included two factors (A & B). The first factor (A) consisted of two grapevine cultivars CVS namely (A1) Superior and (A2) Early Superior. The second factor (B) comprised the four frequencies of the bio fertilizers phosphorien namely (b1) 0.0 control, (b2) once at the middle of December, (b3) twice at the middle of December and middle of January (after pruning), and (b4) thrice at the two previous dates and at the start of bud burst.
Experimental design:
Treatments were arranged in a randomized complete block design in split plot arrangement, where the two cultivars occupied the main plots (A) and the phosphorien treatments ranked the sub plots (B). Each treatment was replicated four times; one vine per each replicate.
Different measurements:
The following vegetative growth, leaf mineral content, yield as will as physical and chemical characters of berries were measured during the three experimental seasons.
1-Vegetative growth characters:
Main shoot length (cm) was measured at the middle of May in the experimental seasons in the four main shoots in the four main directions of vine. Leaf area (cm 2 ) was estimated in the twenty leaves per vine from those opposite to the first cluster on each shoot (at medal May). Leaf area leaves was measured by using an area meter (Area Meter Cl, 202)
2-Determination of N, P, K, Ca and Mg in leaves:
The petioles were separated and discarded and the blade only used for determine the leaf mineral content. The blades washed with distillated water and dried at air and oven dried and grounded, then 0.5 g weight was digested using H 2 SO 4 and H 2 O 2 until clear solution was obtained (Martin-Prevel et al., 1984) . The digested solution was quantitatively transferred to 100ml volumetric flask and completed to 100 ml by distilled water. Thereafter, contents of N. P, K, Ca and Mg for each sample were determined as follows:  Nitrogen was determined by the modified microkejldahl method as described by Martin-Prevel et al., (1984) .  Phosphorus was determined by using colorimetric method, described by Martin-Prevel et al., (1984) , by measuring the optical density of phosphormolibdo-vanadate complex by Spectro-photometrically at wave length 430 nm.  Potassium was flam-photometrically determined by using the method outlined by Martin-Prevel et al., (1984) .  Calcium and magnesium were determined by atomic absorption using the methods outlined by Martin-Prevel et al., (1984) 
3-Measurement of yield as well as physical and chemical properties of berries:
The clusters were harvested when T.S.S/acid in the berries of the check treatment reached 24 -25 (According to Winkler et al., 1974 and Weaver, 1976) . The yield per vine was recorded in terms of weight (kg) and number of clusters per vine. Five clusters were taken random from the yield of each vine as a composite sample for determination of the following physical and chemical parameters:  Average cluster weight (g) by using 0.01 sensitivity balance.  Average berry weight (g) by using 0.01 sensitivity balance, and dimensions (longitudinal and equatorial, in cm) by using vernier caliper.  Percentage of total soluble solids in the juice by using handy refractometer.  Percentage of total acidity (expressed as g tartaric acid per 100 g of juice)
by titration against 0.1 NaOH using phenolphthalein as an indicator (A.O.A.C, 1985) .  Percentage of total reducing sugar in the juice by using Lane and Eynone volumetric method (Rangana, 1977) .
Statistical analysis of data:
All the obtained data were tabulated and subjected for the proper statistical analysis, by analysis of variance (ANOVA) using the statistical package MSTATC Program. Comparisons between means were made by the F-test and least significant differences (L.S.D) at p= 0.05.
RESULTS AND DISCUSSION

1-Effect of phosphorien on the shoot length and leaf area:
Data concerning the effect of phosphorien on the shoot length and leaf area in the two tested cultivars during the three experimental seasons (2012/2013, 2013/2014 and 2014/2015) are shown in table (2). It is clear from this table that, phosphorien application significantly stimulated the main shoot length. However, a gradual increase in shoot length was observed in both cultivars as a result of increasing the times of application. The response of Early Superior remain much more clear than those of Superior cultivar, and this increment was more clear in the third season than those of the second and first ones.
The same table (2) declares significant increment in the leaf area as the number of phosphorien treatment increased. Regarding, the response of the two cultivars, it is clear from the same table that Early superior was more responded than those of Superior. Moreover, the interaction between the cultivars and phosphorien treatment had significant effect on shoot length and leaf area. It is obvious that both shoot length and leaf area were gradually increased from year to year, with increasing the number of phosphorien applications.
The role of phosphorien "as a source of phosphate dissolving bacteria" in augmenting shoot length and leaf area, which indicated in the present study, can be explained by the role of these bacteria in reducing soil pH level surrounding the vine root system that led to increase the phosphorus valuable to plant absorption. It is known that, phosphorous in plant participant the bio-energy compounds "ATP and ADP" which are very important for enhance vine growth. Also, the increments in leaf area as a response to increasing the available soil phosphate were observed on vineyard by Delas (2000), on others fruit trees such as olives (Ahmed and El-Dawwi 2005) and on other plants by Lynch et al., (1991) , Marschner (1995) and Cuningham and Kuiak (1992) . 
2-Effect of phosphorien on the leaf mineral contents:
Leaf mineral contents of Superior and Early Superior grapevines cultivars in response to different frequencies of phosphorien (once, twice and thrice applications), are shown in table (3 and 4). All phosphorien treatments, at both cultivars, caused significant effect on leaf phosphorus content in the second and third experimental seasons. Their effect on Nitrogen and phosphorus contents was significant at 5% as shown in Table ( 3). They increased gradual with increasing the number of phosphorien application from 0 to 3 times.
Leaves potassium content, in response of phosphorien application followed the same trend of leaves nitrogen contents, present in the same Table. Gradual and consistent increase in leaves K content was observed parallel to the increasing in the number of phosphorien application in the three experimental seasons and significant differences were found, in the three experimental seasons. Moreover, the leaves of Superior cv had higher and significant potassium content than those of Early Superior during the three experimental seasons (Table 3) .
Moreover, the interaction between the cultivars and phosphorien treatment had significant effect on leaf N and P content. It is obvious that both N and P content were gradually increased from year to year, with increasing the number of phosphorien applications. On the other hand, non significant differences in Mg content were detected except those of the interaction between the cultivars and the number of phosphorien application in the second season, where the vines treated with phosphorien at three times yearly. However, the calcium absorption and accumulation in leaves remain more affected by phosphorien treatments than those of magnesium, Early Superior had higher and significant calcium content than those of Superior in the first and second seasons, however, the differences were slightly and nonsigificant at the third season. The highest calcium level for the two tested cultivars were obtained when the vine treated three time with phosphorien at the third season (2.28%) for Early Superior and (2.33%) in the first seasons for Superior cultivar. 202 LSD 5% a=0.122., b=, ns ab=0.179 a=0.113; b=0.122; ab=0.172 a=0.110 ; b=0.172; ab=0.242 Leaf The obtained results indicated that the most effective treatment on increasing the leaf N, P and K was the application of phosphorien three times yearly for the three consecutive years.
It's well known that, phosphate dissolving bacteria have been found effective in solubilising inorganic phosphate in the soil potentially enhancing P absorption. During its activity organic acids produced include citric, glutamic, succinct, lactic, oxalic, formic and tartaric acid as observed in several experiments. The action of these organic acids has been attributed to its effect in reducing pH level, this effect may be increased the availability of the nutrient elements surround the vine roots and to facilitate its absorption by plant roots (Chen et al., 2006 and Malboobiet al., 2009 , Gunes et al., 2009 .
The stimulation on vine nutritional status in response to using biofertilizers was confirmed by the results of Ali Samar (2015) , El-Sayed (2001) , Abada (2002) and Ahmed et al., (2003) .
3-Effect of phosphorien treatments on yield components:
The data listed in Table ( 5) show the influence of the application of phosphorien on yield component of Early Superior and Superior cultivars. The obtained results reveled that increasing the number of phosphorien application resulted in a significant increase in cluster number, particular in the third season, and the same trend was observed for the cluster weight in the three experimental seasons.
Vines treated by phosphorien were characterized by increasing cluster numbers and cluster weight compared to the untreated vines. This increment varied depending on the number of applications. The application of phosphorien at three times a year produced the highest number of cluster and highest cluster weight in the three experimental seasons followed by using two applications (Table 4 ).
Gradual and significant increase in cluster weight was observed as a result of increasing the number of phosphorien applications. This increment remained clearly at the second and third seasons. However, the number of clusters did not alter significantly in the first season of study.
Yield in kg per vine also increased as a result of increasing cluster number and weight, especially when the vine received three doses of phosphorien yearly. This increment was 28 % than control (untrated vines) in the first season, 52 % than the control in the second season and 46 % for the third season.
Yield and cluster weight promotion in response to using the biofertilizer phosphorien was confirmed by the results of Ahmed et al., (19997) , El-Sayed (2001) , Abada (2002) and Ibrahim (2005) . 
4-Effect of phosphorien on berry physical properties:
Data concerning the effect of phosphorien application once, twice and three times on physical properties of berries in the two tested cultivars during the three experimental seasons are shown in Table ( 6) . From this table, slightly and non significant effect of phosphorien application on berry dimension (longitudinal and equatorial) of two cultivars, except the third season when applied three times in both cultivars. Moreover, berry weight increased slightly during the first and second seasons, but in the third season this increment remained clear and significant (Table 6) . The observed increase in berry weight during the third season may be attributed to the increase in the phosphorus absorption by roots that caused an increase in photosynthesis activity as well as cell division and elongation (Marschinar 1995) .
5-Effect of phosphorien treatments on berry chemical properties:
Significant increase of total soluble solids and reducing sugars of berry juice of vine treated with phosphorien was recorded. Moreover, this increment related to the number of phosphorien application, once, twice and three times ( Table 7) .
The same table declared that, increasing the number of phosphorien application was associated with a progressive and significant decrement in the berry juice acidity. This decrement was clearer in the second and third seasons than those in the first season.
Table (7) indicated the existence of significant differences, on the chemical characters in the three experimental seasons, for the interaction between cultivars and number phosphorien application. The results indicated that the vines which received of phosphorien twice and three times for each season gave the highest T.S.S ratio and reducing sugar percentage than those untreated or received phosphorien once per season. On the other hand, the same table declared that, increasing the T.S.S and decreasing the total acidity lead to remarkable and significant increasing in the TSS/acidity ratio as compared to untreated vines.
The role of phosphorien "as a biofertilizers" treatment in improving T.S.S and reducing sugars content and decreasing total acidity, which obtained in the present study, was in accordance with the results of some studies carried out on some grapevines cultivars and other fruits spices treated with some biofertilizers, such as those obtained by Ali (2015) Mosa et al., (2014) Carvajal-Munoz and Carmona-Garcia (2012), Ahmed ( 2009) and Ahmed et al (2014) .
Moreover, the interaction between the cultivars and phosphorien treatment had significant effect juice T.S.S, reducing sugars and total acidity. It is obvious that both T.S.S and reducing sugars were gradually increased from year to year, with increasing the number of phosphorien applications. Contrary, the total acidity was gradually decreased from year to year.
In conclusion, treating Superior and Early Superior grapevines grown under sandy soil with phosphorien three times each season obviously overcame the fixation of P and improve growth and fruiting of the vines. 
